UgfD62- 16989 



©B*Sfttt/r(JP) 



si * 

®ftl SI A 

©ft a a 



© &mnmmm&m c u > ug62- 1 6989 



P BS60- 108135 
@m P BS60(1985)7^17B 

x =7 fjBB?fnfcfcMWlTB4#Jfil 



@&Bfl U8fd62¥( 1987) 1 ^310 



G 09 F 9/00 
9/33 

H 01 L 33/00 



J -6731- 5C 
6810- 5C 
6819-5F 



&mmm mm2- 16989 



m m m 

i. mm<D%fr 

M$L Lit 2 tt'©a*ttIi*«fc»|fii4*t-to 



&MXffl HgftI62- 16989 



% <d t £> & • 

•fiw dhbi"C**. raHrcfr^t. ltt^jfcfe^? 



<D±rs 5 ifxmmnnmmm 1 t &m 

titfoo»#rcj:j» BASS***? 7 

MJCC. ¥3S»&J*tt 1 0 , 11a *;fr-f 

*#:>fc&1 1 ^jtO*^5t?L11a (^KI^^^^JIIJ 
ti»*^-f*-K1 2*E»U fccfctt^-f 
K 1 2 £i K jt k) % Ctoftitn 




1100 



temnm mmz- ^939 



*- K 1 2 bmM Z tiA %&K&S$itm 1 1 © 

4 <DM#.Kmm Lit'** - y&* 7 -m^-cnm 
*mz.\tm&ft%-z&tiftm&' < * - ^ ^fe 

T^^jSj^K^«1 0 KKMZihC ©A»*tt, 
MftKWi&LIt'* * -*%*:s?n~ a&tk-CW 

^ ft m -efcm ~t h tt « » r 0m -c & 




1101 



t© J: 5 *m®K XtLkt % **£ LTSStf^-f 
M 2 ttra-§§:)fc&© i©^#^^dFL 11a ftrcgg 

iia rtae» ai^a^L-r^fM©* 

t £ § & 4 £ t (C, x * - # ? -^^#1 
4. ®ffi©S#35:K^ 

— 6 — 



&mmm mm2- 16989 



1 . . . . mmmnm&m. 2 • • • • 
3 • • • • &"Mm&£&* 4 • • • • * 
^> v h ««, 5 • • • • 6 • • • • 

7 • • • • ftft^*** 8 . 9 • • • • 

uitm, 10 ¥arifl#E**«* 1 1 • • 

- - antte. 11a • • • • mitu* 1 2 ■ • • • 

ft 9 A UJ ill a #Kft*>»2£) 




7 - 



1103 




12 



11U4 



ft M A Hi ill ft W„„„ 

> kii . i noon 



English Translation of J-UM S62-0 16989 



(19) Japan Patent Office (JP) 

(12) Publication of Unexamined Utility Model Application (U) 
(11) Japanese Utility Model Laid-OpenNo.: S62-16989 
(43) Japanese Utility Model Laid-Open Date: January 31, S62 (1987) 
5 (51) Int. CI. 4 Identification Symbol JPO File Number 

G09F 9/00 J-6731-5C 
9/33 6810-5C 
H01L 33/00 6819-5F 
Request for Examination: Not made ( pages in total) 
10 (54) Title of the Device: LIQUID CRYSTAL DISPLAY DEVICE 

(21) Utility Model Application No.: S60-108135 

(22) Utility Model Application Date: July 17, S60 (1985) 
(72) Inventor: Yuichi HATANO 

c/o Jeco Co., Ltd 
15 790 Kuj i, Takatsu-ku, Kawasaki-shi 

(72) Inventor: Eiji ITO 

c/o Jeco Co., Ltd 

790 Kuj i, Takatsu-ku, Kawasaki-shi 
(71) Applicant: Jeco Co., Ltd 
20 1-4-1 Fujimi-cho, Gyoda-shi 

(74) Representative: Patent attorney, Masaki YAMAKAWA and two others 



25 



30 



1/5 



English Translation of J-UM S62-0 16989 



Specification 

1. Title of the Device 
Liquid Crystal Display Device 

2. Scope of Claim for Utility Model Registration 

5 A liquid crystal display device including at least a liquid crystal display 

element filled with a nematic liquid crystal between two electrode substrates including 
light-transmitting electrodes at surfaces that face each other, characterized in that a 
light-emitting diode is provided on a back side of the liquid crystal display element. 

3. Detailed Description of the Device 
1 0 < Industrial Field of the Device > 

The prevent device relates to a liquid crystal display device which displays a 
pattern by transmitted light using a nematic liquid crystal. 
<Prior Art> 

Conventionally, a liquid crystal display element of this kind of liquid crystal 

15 display device is formed in such a manner that two light-transmitting electrode 
substrates respectively provided with a light-transmitting segment electrode and a 
light-transmitting common electrode at surfaces that face each other are disposed so as 
to face each other, peripheral portions thereof are attached to each other with a sealing 
material, and a nematic liquid crystal is filled between the electrode substrates. A 

20 transmissive liquid crystal display device is obtained by attaching polarizing plates to an 
outer surface of each electrode substrate of this liquid crystal display element, and a 
reflective liquid crystal display device is obtained by attaching a reflective plate to an 
outer surface of one of the polarizing plates. 

By applying a predetermined voltage between the segment electrode and the 

25 common electrode of the liquid crystal display device formed as described above, 
optical properties of a liquid crystal are changed. This change is detected by using the 
polarizing plate, so that a display of light and dark patterns can be visually identified. 
< Problem to be Solved by the Device > 

However, the liquid crystal display device formed as described above, in the 

30 case of using it as a transmissive liquid crystal display, enabled a pattern of the segment 
electrode to be identified visually by providing an incandescent lamp as a light source 
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of illumination light at an outside of the liquid crystal display element including one 
pair of polarizing plates at outer surfaces and lighting the lamp. However, such a 
structure had many problems concerning lifetime; for example, an exchange of a lamp 
was very complicated in the case where the lamp was disconnected due to long-term use, 

5 and batteries needed to be changed many times because the use of a lamp increased 
power consumption. 
< Means for Solving the Problem> 

A liquid crystal display element concerning the present device is provided with 
a light-emitting diode on a back side of the liquid crystal display element as a light 

10 source. 

<Operation> 

In the present device, disconnection and an increase of power consumption can 
be prevented using a light-emitting diode as a light source. 
<Embodiment> 

15 Hereinafter, an embodiment of the present device is described in detail with 

reference to the drawing. 

The figure is a cross-sectional view showing an embodiment of a liquid crystal 
display device according to the present device. In the figure, 1 denotes a front-side 
electrode substrate including a light-transmitting glass plate, 2 denotes a 

20 light-transmitting common electrode formed on an inner surface side of the front-side 
electrode substrate 1, 3 denotes a rear-side electrode substrate including a 
light-transmitting glass plate provided so as to face the front-side electrode substrate 1, 
4 denotes a light-transmitting segment electrode formed on an inner surface of the 
rear-side electrode substrate 3, 5 denotes a sealing material for sealing peripheral 

25 portions of the front-side electrode substrate 1 and the rear-side electrode substrate 3 
that face each other, 6 denotes a nematic liquid crystal filled between the front-side 
electrode substrate 1 and the rear-side electrode substrate 3 that face each other, and a 
liquid crystal display element 7 is formed using those members. Also, on an outer 
surface of the liquid crystal display element 7, a pair of polarizing plates 8 and 9 is 

30 attached in such a manner that polarizing axes or light-absorption axes are provided 
perpendicular to one another, and in addition, on an outer surface of the polarizing plate 
9 provided on the rear side, a half-transmissive reflecti ve plate 10, a light- guide plate 11 
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including a plurality of curved light-guide holes 11a corresponding to the segment 
electrode 4, and a substrate 13 including light-emitting diodes 12 which irradiates 
emission light in the light-guide holes 11a are sequentially stacked, whereby the liquid 
crystal display device is formed. 
5 In such a structure, on the rear side of the liquid crystal display element 7, the 

half-transmissive reflective plate 10, the light-guide plate 11 including the light-guide 
holes 11a, and the light-emitting diodes 12 which irradiates light in the light-guide holes 
11a are provided. By lighting the light-emitting diodes 12, colored light irradiated 
from the light-emitting diodes 12 is condensed in the light-guide holes 11a of the 

10 light-guide plate 11, passes through the half-transmissive reflective plate 10 and the 
rear-side polarizing plate 9, and is transmitted in the liquid crystal display element 7, 
whereby a pattern corresponding to the shape of the segment electrode 4 can be visually 
identified in a color display through the front-side polarizing plate 8. In this case, if 
the light-emitting diode 12 emits green light, for example, a green pattern can be 

15 visually identified, and if it emits red light, a red pattern can be visually identified. In 
the case where the light-emitting diode 12 is not lighted, external light enters the 
front-side polarizing plate 8, passes through the liquid crystal display element 7 and the 
rear-side polarizing plate 9, and enters the half-transmissive reflective plate 10. This 
incident light is further reflected in a direction to the front side by this half-transmissive 

20 reflective plate 10 and transmits through the rear-side polarizing plate 9, the 
half-transmissive reflective plate 10, the rear-side polarizing plate 9, and the liquid 
crystal display element 7, whereby a pattern corresponding to the shape of the segment 
electrode 4 can be visually identified in a monochrome display through the front-side 
polarizing plate 8. Therefore, it is extremely preferable to use it outdoor where the 

25 surroundings are light, for example. 

By such a structure, an increase in lifetime can be expected since illumination 
light can be obtained with low power and disconnection can be reduced significantly 
using the light-emitting diode 12 as a light source. 

Note that in the description of the embodiment described above, though the 

30 light-emitting diodes 12 of the same light color are provided in the respective 
light-guide holes 11a, the present invention is not limited thereto and a display pattern 
can be visually identified with a desired color by providing three primary colors in the 
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same light-guide pore 11a and selecting a desired color as appropriate. 
< Effect of the Device> 

As described above, according to the present device, since the light-emitting 
diode is provided on the back side of the liquid crystal display element, the device has 
5 an extremely excellent effect of being able to provide a liquid crystal display device 
having high quality and reliability; for example, disconnection does not occur as 
compared to a conventional incandescent lamp and driving with low power 
consumption becomes possible, which lead to an increase of lifetime, and in addition, a 
color display of a pattern can be performed. 
10 4. Brief Description of the Drawing 

The figure is a cross-sectional view showing the embodiment of the liquid 
crystal display device according to the present device. 

1 ...front-side electrode substrate, 2. ..common electrode, 3. ..rear-side electrode 
substrate, 4. ..segment electrode, 5. ..sealing material, 6. ..liquid crystal, 7. ..liquid 
15 crystal display element, 8, 9... polarizing plate, 10...half-transmissive reflective plate, 
11... light-guide plate, 11a. ..light-guide holes, 12... light-emitting diode, 13... substrate. 

Applicant for Utility Model Registration: Jeco Co., Ltd 
Representative: Masaki YAMAKAWA (and two others) 
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